The revival of the interest in the theory of quantum magnetism has led to creation of new approaches of investigation. An effective continuum field theory, which is quantummechanical generalization of the classical nonlinear σ-model was derived from lattice, large spin Heisenberg model of antiferromagnets [1] . The two dimensional antiferromagnet on a square lattice was treated also by means of the Schwinger boson representation of the spin algebra. This representation allows an appropriate mean-field theory of the low-temperature behaviour of the sytem [2] . At the same time, a modified spin-wave theory of Heisenberg (anti)ferromagnets was formulated [3, 4] . The usual spin-wave theory was suplemented with the constraint that the magnetization at each site is zero. This ensures that the sublattice rotational symmetry is not broken.
The results obtained in the papers are in quantitative agreement, but, as was recognized by the authors, it is difficult to continue them to smaller values of the spin.
The aim of the present investigation is to obtain a better understanding of a small spin quantum ferromagnet. The renormalization-group method is used to analyze the lowtemperature behaviour of a two dimensional, spin-s quantum Heisenberg ferromagnet. A set of recursion equations is derived in an one-loop approximation. The spin-recursion relation shows that the effective spin increases (the spin rescaling factor is two) and hence in the limit of infinitely many recursions, the spin-wave approximation can be used. The low-temperature asymptotics of the correlation length and the uniform susceptibility are obtained solving the recursion relations. For small spins (s = 1/2, 1) the results are essentialy different from those in the spin-wave theory.
The spin-s quantum Heisenberg ferromagnet is defined by the hamiltonian
whereˆ S i are spin operators on site i(j) of a two dimentional square lattice with number of sites N and lattice spacing a. By < i, j > I denote the sum over the nearest neighbours.
To preserve the sublattice rotational symmetry in spin-wave theory of the disordered phase, Takahashy [3] N and lattice
The hamiltonian (1) can be rewritten in the form
where the sum is over the two directions a x = (a, 0) and a y = (0, a) and over the sites of the
can be realized using canonical bose creation and annihilation operatorsâ
to leading order of s −1 the hamiltonian (2) takes the form
The hamiltonian (3) is diagonalized by the canonical transformation
In momentum space the wave-vectors run the half of the Brillouin zone. The dispersion ε β k of theβ + i ,β i modes is positive even at T = 0 (µ = 0) and I refer to them as "fast modes".
On the other hand, at zero temperature, ε α k=0 = 0, and I refer toα + i andα i as "slow modes".
To proceed further it is more convenient to represent the partition function in terms of path integral. In Matsubara representation
In formula (5) I shall define the spin-vectors S (1)i by the equations
They depend on the slow modes and satisfy S It is convenient to represent the spin-vectors in the form
where the real vectors e The representation (7) is not unique. There is an arbitrariness in the definition of the vectors ē j , e j and the coefficientsφ 
The next step of the renormalization group approach is the elimination of the fast modes.
One can integrate over the fields β 
where the terms proportional to β i β i are dropped because they do not contribute to the effective action. Substituting (9) and (7) in the hamiltonian (2) and selecting the quadratic terms in β + i and β i one gets
−sJ
where j = i + a ν and the terms proportional to β i β j and β
Integrating over the fields β + i (τ ) and β i (τ ) we lose the rotational invariance of the theory. This is well known disadvantage of the spin-wave approximation. To restore the rotational symmetry, and to obtain a rotationally invariant effective action one has to average it over the elements of the group of rotation [3] . Under the nonlinear rotational transformations of the fields α Then the module of the scalar product is invariant and the phase γ ij transforms as an U (1) gauge field on a square lattice γ ′ ij = γ ij + δ i − δ j . Hence, the phases enter the invariant action in the same way as U(1) gauge fields enter a gauge invariant action. It is not difficult to check that these terms have higher dimension and one has to drop them. This means to replace ē i · e j and ē j · e i by | ē i · e j | in the hamiltonian (10) . Straightforward calculation using (8) leads to the result
I shall treat the other terms in the same way. Using the representation (8) and (6), one gets
where the dots stand for terms which become irrelevant after group averaging.
Integrating over the fast modes β 
The effective hamiltonian h (1) is a hamiltonian of a Heisenberg ferromagnet with spin s 1 = 2s (see eq (6)), defined on a square lattice with spacing a 1 = √ 2a, and with exchange
Repeating the procedure one obtains the recursion equation
It is readily to solve them
I shall consider the equation for the chemical potential. Making the transformation (4) and rewriting it in momentum space representation one obtains
where q runs the Brillouin zone of L 1 lattice. The dispersion of β q bosons is positive, hence, when the temperature goes to zero, β 
where
To obtain the correlation length one has to consider the asymptotic behaviour of the two-point static correlation function at long distance. In momentum space this translates to small wave-vectors. Each recursion separates smaller and smaller area around the origin of the Brillouin zone. In the limit of infinitely many recursions the correlation function can be calculated in the spin-wave approximation. Using the relation between the chemical potential and the correlation length in spin-wave theory [3] , I obtain the low-temperature asymptotic of the correlation length 
where χ n (β → ∞) is calculated in the spin-wave approximation [3] .
From Eq.(17) follows that ρ(s → ∞) = 1. Substituting this result in formulas (16), (18) and (19), one gets the results from the spin-wave theory [3] . On the other hand ρ(s) |s= 
